Inflammatory cytokines stimulate glucose uptake and glycolysis but reduce glucose oxidation in human dermal fibroblasts in vitro.
Interleukin-1 alpha (IL-1 alpha) produced alterations in human dermal fibroblast glucose metabolism in vitro of the type seen in severe sepsis in man. Glycolysis and glucose uptake were increased but the oxidation of glucose within the tricarboxylic acid (TCA) cycle was reduced. The combined addition of tumour necrosis factor alpha (TNF alpha) with interferon-gamma (IFN-gamma) similarly increased the dependency for cellular energy provision from an oxidative to the glycolytic state. These cytokine-induced changes in glucose metabolism were unaffected when prostaglandin production was inhibited with a cyclo-oxygenase inhibitor, but were significantly reduced by the steroid dexamethasone. Thus, the inflammatory cytokines IL-1 and TNF alpha reportedly detected in the circulation during severe sepsis may directly affect not only glucose uptake but also its subsequent metabolism within tissue fibroblasts.